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Information availability at the competitive bidding stage for service 
contracts 
1. Introduction 
Sustainable production and consumption have become more important internationally which 
has led to the transformation of market structures and competitive situations into the direction 
of servitisation [Baines et al., 2011; Bandinelli and Gamberi, 2011]. For a manufacturing 
company the shift towards being a service provider is characterised by a high level of 
uncertainty about the future strategic development of the company caused by e.g. inadequate 
knowledge and information [Song et al., 2007]. For this research, a service is defined as an 
activity or a process which is aimed at the change of the state of the service issue such as the 
repair of a machine or the supply of flying hours for an aircraft [Araujo and Spring, 2006; 
Gadrey, 2000]. 
In this context, the supply of product-centred services becomes more important. These 
services tend to be long-lived. For example, Babcock announced their support contract for the 
Australian Anzac class surface ship fleet until 2023 [Babcock, 2012]. Another example is 
Rolls-Royce’s Flotilla Support Programme for their submarines until 2017 [Rolls-Royce, 
2011]. The shift to a being a supplier for these services can cause many uncertainties, 
especially for companies that have previously focused on the production and manufacturing 
of products. 
The delivery of a service is usually embedded in a contract which is an agreement 
between the parties about the technical details of the service and is intended to be legally 
binding [Nellore, 2001; Rowley, 1997]. Service contracts are often allocated through the 
process of competitive bidding where the competing suppliers communicate their service 
specifications and price bid to the customer who then evaluates the bids [Rexfelt and Ornäs, 
2009; Bubshait and Almohawis, 1994]. This bidding process can include different levels of 
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negotiation with the customer which can vary from an auction type bid [Friedman, 1956; 
Neugebauer and Pezanis-Christou, 2007] to an elaborate information exchange process 
[Lehman, 1986; Bajari et al., 2008]. These varying levels of negotiation leave the bidding 
supplier with different levels of uncertainty influencing the pricing decision process. 
The pricing approach that is applied most frequently in practice is the cost-based 
pricing process which puts the starting point of the research at the estimation of the costs of 
the service contract [Hytönen, 2005]. Cost estimation is concerned with predicting the future, 
thus, uncertainty is inherent to the process [Goh et al., 2010; Christoffersen, 1998]. This 
uncertainty can be included in the cost estimate in different ways, one possibility is the range 
or density forecast which consists of a range of possible future values [Tay and Wallis, 2000]. 
Included in the range forecast can be the minimum, maximum and average value connected to 
different assumptions about the future [Giordani and Söderlind, 2003]. An exemplary cost 
estimate is depicted in Figure 1. At the bidding stage, the decision maker has to select one 
point within the given range as a price bid to communicate to the customer; one example is 
marked in Figure 1. 
 
Figure 1: Example of a cost estimate and the possible price bid 
Choosing a price that is too high may result in being underbid by competitors and, thus, 
potential loss of the business [Lucas and Kirillova, 2011; Chapman et al., 2000]. A too low 
price may influence the customer’s perception of the quality of the service and, thus, be 
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rejected [Freedman, 1988] or the failure to recover the costs and profit of the service 
[Swinney and Netessine, 2009; Wang et al., 2007]. For the pricing decision at the bidding 
process the decision maker has to i) understand the uncertainty in the cost estimate and ii) 
understand other uncertainties that influence the bidding success and the fulfilment of the 
service contract. 
The aim of this paper is to identify the availability and use of information at the 
competitive bidding stage. For this, an interview study with industrialists from different 
sectors was conducted. The related literature in contract bidding including the bidding 
process, contract conditions and typical payment methods is described in Section 2. Sections 
3 and 4 describe the interview study and its results. 
2. Bidding for contracts 
Most literature describing theory on bidding decisions focus on auction-type processes [Cai et 
al., 2009; Schoenherr and Mabert, 2008; Neugebauer and Pezanis-Christou, 2007]. This 
means that the described approaches focus on a constrained bidding environment and low 
complexity and duration of the services discussed in this context [Schoenherr and Mabert, 
2008]. This means that the model and theories described have limited applicability to the 
research described in this paper. This research focuses on services of high complexity, which 
are typically embedded in contracts of long duration. 
Literature describing the decision-making processes at the competitive bidding stage 
typically focuses on products [Li and Graves, 2012; Bhaskaran and Ramachandran, 2011; 
Sošić, 2011; Li and Wang, 2010]. Particularly the pricing decisions of products has been 
highlighted to be influenced by uncertainty [Sošić, 2011]. For example, customers can be 
expected to evaluate the competitive bids according to an individual list of preferences 
[Chaneton and Vulcano, 2011; Guo et al., 2009]. Reasons for this more elaborate body of 
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literature in product-focused decision making may be the longer history of the business 
process in industry and the issues connected to it. 
However, approaches describing the pricing of services can be found in the literature. 
One example is described by Guo et al. [Guo et al., 2009], who model the strategic decision in 
a single-supplier context. While the approach offers valuable insights into the decision-
making processes, it has two limitations for the application to servitisation: (i) it does not 
include the existence of competition at its influence on the bidding strategy and (ii) it 
describes services of low complexity such as hotel accommodation or restaurant dining.  
It can be summarised that current literature offers limited insights into the strategic 
decision-making processes at the competitive bidding stage, particularly from an industrial 
viewpoint. In particular, they do not consider the information that is available and the 
strategic process of its consideration in industry. Research that fails to consider these aspects 
will fail to accurately represent the decision-making process at the competitive bidding stage 
and will not be adopted by industry. This paper aims at closing this gap by introducing an 
exploratory study which describes the availability of information at the competitive bidding 
stage and its strategic consideration in practice. 
3. Method 
The aim of this study was to explore the availability of relevant information in the context of 
competitive bidding for a service contract on the supplier’s side and to describe the subjective 
processes of the decision maker at the bidding stage. To examine this aim, an interview study 
was conducted. The following sections describe the applied method of this study in more 
detail. First, the interview procedure is described, then the design of the interview with the 
questions is explained, and last, the number of interviewees and the for example the sectors 
they work in are then described. 
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3.1 Interview procedure 
A standardised interview was carried out meaning the wording and sequence of questions was 
determined in advance, thus, each interviewee was asked the same questions in the same order 
[Teddlie and Tashakkori, 2009]. This ensured that all topics were covered in each interview 
allowing a comparison between the answers of the different interviewees [Patton, 2002]. The 
questions were open-ended, i.e. no predetermined answers were given (or suggested) and the 
interviewees were encouraged to describe the processes in their own words. This reduced 
possible bias of the replies. The interviews were not recorded as most of the interviewees 
were from organisations of the defence sector or simply not comfortable with recording. The 
results are based on the notes the researcher took during the interview processes. However, to 
ensure the correctness and limit the misinterpretation of the given information, the responses 
were returned to the interviewees after the interview for confirmation and validation as 
explained in [Robinson et al., 2007]. 
3.2 Questionnaire design 
The questionnaire design was based both on previous empirical work and the literature in the 
field. The empirical work focused on two experimental studies undertaken with a total of 72 
cost engineers and bidding decision makers from practice. These studies focused on the 
different influences on the bidding decision-making process, including the approach of 
displaying the cost estimate [Kreye et al., 2012] and the influence of the existence of 
competition on the decision outcome and rationale [Kreye, 2011]. The participants were given 
a set of questionnaires which consisted of a pricing scenario and various questions connected 
to their decision-making process for this hypothetical example. 
From the answers in the experimental studies it became clear, that industry did not 
have a universal set of definitions for the terminology. Thus, it was decided that in the 
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beginning of the interview, the participant’s specific definition had to be clarified and 
established. 
The literature highlights the influence of contextual issues to the pricing decision. 
These are for example the contract situation within the company [Monroe, 2002; Chapman et 
al., 2000], the bidding process [Lehman, 1986] and the payment process [Tseng et al., 2009]. 
Thus, the decision context was the focus of the second area of interview questions. 
In the experimental studies preceding the interview, one of the questions focused on 
the further influences on the decision-making process. The answers to this question could be 
categorised into market uncertainties (which included developments such as inflation, 
economic changes and technology development), cost estimation uncertainty, product 
uncertainties (including performance of the machine and risk of failures), Competition 
uncertainty (manifesting itself in the risk of losing the contract) and Customer uncertainties. 
These five main influences were used as a basis for the interview questionnaire, in particular 
to establish the amount of information typically available about these issues. 
As the bidding decision making is highly influenced by strategic considerations 
[Harrington Jr., 2009; Afuah, 2009], the fourth area of interview questions focused on the 
bidding strategy. Based on the literature in the field, it was found that different influences are 
of importance. For example, due to the highly subjective nature of decision making, the 
choice of the bidding decision maker has been highlighted as an important factor [Tulloch, 
1980]. Further influences include the decision maker’s interpretation of the cost estimate by 
based on his/her experience and assumptions [Kreye et al., 2012] and the calculation of the 
price bid [Hytönen, 2005; Monroe, 2002; Lehman, 1986]. 
Thus, it can be summarised that the design of the interview questionnaire was based 
on an iterative process of combining results of preceding empirical studies with industry and 
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the literature in the field. Based on this process, the interview questionnaire was compiled 
which is described in the following section. 
3.3 Interview questionnaire 
The questions covered four main areas: uncertainty and risk, bidding context, input 
information for the pricing decision, and bidding strategy. Questions included in the first main 
area established the meanings the practitioners applied to the terms risk and uncertainty and 
how these are considered and identified in the pricing process. These established a common 
ground for the terminology in comparison to the definitions applied in the presented research 
and formed the basis for later questions. 
The second main area about the bidding context established background information 
that can potentially influence the bidding strategy. The issues investigated were the current 
contract situation of the company [Monroe, 2002; Chapman et al., 2000], the usual bidding 
process for service contracts [Lehman, 1986] and the typical payment method once the 
contract was awarded [Tseng et al., 2009]. 
The last two areas form the main focus of the interviews. The area of the input 
information for the pricing decision examined the form and type of information normally used 
in the decision process and possible assumptions the decision maker may form [Goh et al., 
2010; Bolton et al., 2006; Fargier and Sabbadin, 2005; Rubinstein, 1998; Loewenstein and 
Prelec, 1993; Lehman, 1986]. The questions in this area examined; the form of the cost 
estimate, the uncertainties included in the cost estimate, possible further uncertainties that the 
decision maker considers in the pricing process, the available information about the 
competitors and the customer, and the amount of input information that is considered in the 
decision making process.  
The area of bidding strategy established the subjective aspects of decision making in 
the competitive bidding situation as this may influence the outcome of the decision process 
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[Kreye et al., 2012; Stecher, 2008; Yager, 1999; Lehman, 1986; Tulloch, 1980]. The 
questions explored; the selection process of the decision maker, the interpretation of the cost 
estimate, the calculation of the price bid, the calculation of the minimum price bid, and the 
possibility of accepting contracts with a high risk of making a loss. The next sub-section 
describes the participants of this empirical study. 
3.4 Interviewees 
The interviews were carried out over one year (March 2010 to March 2011) during a rebound 
period after the global economic recession of 2008-2009. Nine interviews were undertaken 
where the investigated sectors and numbers of interviewees were:  
• Defence (1), aerospace (1) and Both defence & aerospace (2),  
• Engineering (2),  
• Research (1),  
• Information technology (1), 
• Construction (1). 
The interviewed companies ranged from large and globally acting providers (with employee 
numbers varying between about 40,000 and 1,800 employees) to smaller, nationally acting 
providers (with less than 300 employees). The group of interviewees focused on the suppliers 
of product-centred services with varying levels of complexity. The contract complexity 
describes its value with a fuzzy distinction of its attributes, in other words there is no distinct 
value or factor that defines the difference between the two complexity grades. Thus, the 
service contracts included in this interview study were separated as follows;  
• Low complexity: the number of independent tasks necessary to complete the service 
and divergence is the difference between the natures of these tasks is low [Skaggs and 
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Youndt, 2004; Shostack, 1987]. In other words, the requirements are clear to the 
involved parties [Bajari et al., 2008]. The interviewees of this study named these 
“small contracts” and characterised them using phrases such as “less than £3 million”, 
“less than 150.000 Euro”, or “simple requirements such as the need of three engineers 
to do some testing”. 
• High complexity: the number of independent tasks necessary to complete the service 
and divergence is the difference between the natures of these tasks is high [Skaggs and 
Youndt, 2004; Shostack, 1987]. In other words, at the point of the bid invitation, the 
service design may be hard to define in detail [Bajari et al., 2008]. The interviewees 
named these “large contracts” and distinguished the with phrases such as “more than 
£3 million”, “complex tasks such as 18 months contract” or “site management”. 
Table 1 shows the frequency of answers from the interviewees. Four of the nine interviewees 
said they hold a portfolio of different complexity contracts, two focused on contracts of low 
complexity and three interviewees concentrated on contracts of high complexity. 
Table 1: Interviewees’ positioning regarding the size of their service contracts 
 
 
Contract focus 2 3 
Contract portfolio 4 
3.5 Methodology for result analysis 
To analyse the responses, a qualitative approach was applied. This means the results and their 
implications are discussed verbally to highlight the importance in the bidding and pricing 
process [Saunders et al., 2012]. Nevertheless, to demonstrate the relative importance of 
specific answers, a quantitative presentation of these results was chosen for specific questions. 
This is included mainly for demonstration purposes to show where trends may emerge. Due to 
the limited number of interviewees, a complete statistical analysis of these trends was not 
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possible and is not included in this paper. 
In general, the basis for the data analysis was the differentiation of the interviewees 
depending on the size of their service contracts as described in Section 3.4. However, when 
the interviews showed a relationship between questions or even interview areas, this 
relationship is emphasised in the data analysis. For example, a connection was found between 
the included uncertainty in the cost estimate, the approach to communicating this cost 
estimate (both questions concerning the input information) and the decision maker’s 
interpretation of this estimate (question asked in connection to the bidding strategy). This 
relationship is analysed in one section. To demonstrate when these cross-relationships were 
found in the interview process, Figure 2 depicts the data collection methodology in contrast to 
the analysis methodology. 
 
Figure 2: Comparison of data collection and analysis methodologies 
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4. Results 
This section analyses the results of the interview study and presents them in the four main 
areas, namely uncertainty and risk, bidding context, input information, and bidding strategy. 
The term bidding strategy refers to the pattern of activities which has an impact on the 
achievement of bidding goals such as winning a profitable contract. 
4.1 Uncertainty and risk 
The aim of the questions in this section was to clarify the terminology used by the 
industrialists and thus to guide further discussion of the topic. Differences could be observed 
between the interviewees in general. Some had corporate-wide definitions for the two terms; 
others used examples to describe their individual understanding, two interviewees did not use 
the term uncertainty. However, comparing the meaning or interpretation of the definitions, 
similarities can be found. Out of nine interviewees, seven understood uncertainty as the 
variation of an aspect of the contract such as the cost estimate. 
Discussing the term risk, the interviewees agreed that it is connected to an impact. 
Furthermore, seven interviewees stated that it was connected to a specific event, such as the 
risk of a red light during a car journey or the loss of a team member whose knowledge is 
central to the fulfilment of the service. Two interviewees described it as the impact on the 
project as a whole. The interviewees’ definitions of the terms risk and uncertainty were 
utilised throughout the process of interviewing as a basis for clarity. However, for the purpose 
of this research, the described definition of uncertainty (see list of definitions) is applied in the 
further analysis of the interview results; the concept of risk is not discussed further. 
The interviewees’ sources of identification and management tools for uncertainty can 
be classified based on the level of subjectivity. To identify the uncertainty connected to a 
project, all interviewees identified experience as the main source which was typically 
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connected to the team that put the bid together (stated by six interviewees) or to the project 
manager (stated by three interviewees). In addition, more objective identification sources 
were used such as a formalised risk analysis process in the form of e.g. a risk management 
handbook or databases of previous projects. This category was mentioned by four 
interviewees. For the identification of uncertainties, the practitioners used either a subjective 
method on its own or in combination with an objective method. 
To manage uncertainty, subjective approaches were of less importance than for the 
identification; only five interviewees named this approach. Four interviewees mentioned 
objective management methods out of which three also mentioned objective identification 
methods. Table 2 depicts the connection between the classification of information sources and 
management tools for uncertainty. The frequencies highlight the amount of times each 
individual aspect was mentioned and thus do not add up with the combinatorial numbers in 
the rest of Table 2. 
Table 2: Interviewees’ responses regarding sources of information and management tools of uncertainty 
in the decision process at the bidding stage 
   Management tools 
Subjective Objective 
Examples 
 Through project 
manager or team 
Monte Carlo, 
Sensitivity Analysis 
 Total 5* 4* 
Sources of 
information 
Subjective 
Experience of the 
project manager or 
team 
9* 5* 5* 
Objective Database of previous projects 4 1* 3* 
* these values do not sum up as combinations of subjective and objective methods were stated. 
4.2 Bidding context 
Describing the bidding process, the interviewees’ answers were categorised into four groups: 
one-bid process, two-bid process without negotiation, two-bid process with negotiation, and 
negotiation. In the one-bid process, the competitors have one opportunity to submit their bid 
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including the bid price and the specifications of the service and the contract. The customer 
then evaluates these bids and agrees to one of the offers. This includes the assumption that the 
customer has the ability to understand the technical and commercial details of the bids.  
In the two-bid process without negotiation, the bidding process is split into two 
phases. In the first phase, a number of possible suppliers submit their bid which usually 
includes their suitability for the service contract (this can be based on an invitation to bid or 
an open access). This number of competitors is reduced to the most suitable ones who are then 
invited to submit their full bid in the second phase. In this second phase, the competitors 
typically know the identity of each other. None of the phases includes negotiation with the 
customer. 
In the two-bid process with negotiation, the bidding process is split into two phases 
similar as described above. However, the second phase is characterised by a negotiation 
between the competitors and the customer to clarify important issues and questions. The 
answers to these questions can be published to all competitors or stay confidential between 
the two negotiating parties.  
A bidding process which includes negotiation is characterised by an exchange of large 
amounts of information concerning the service requirements, the customer’s intention, 
technical scope or any other issues concerning the contract or bid.  
The bidding process which the interviewees typically faced in their decision process 
depended on the size of the contract to be bid for. The definitions as described in Section 3.3 
are used to describe the contract size. Table 3 depicts the answer frequency of the usual 
bidding process connected to the contract size. The values in Table 3 distinguish between 
usual and possible bidding processes as indicated by the interviewees. The numbers do not 
add up to nine as multiple answers were given by the interviewees managing a contract 
portfolio. 
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Table 3: Characterisation of bidding process regarding the type of contract to be bid for 
 
 
One-bid 
process 
Two bid process 
without negotiation 
Two bid process 
with negotiation Negotiation 
Size of 
contract 
 
Possible: 4 
Usual: 2 
Possible: 1 
Usual: 1 - - 
- -  Usual: 3 
 
Usual: 5 
 
The results of Table 3 indicate that low complex contracts with clear requirements are 
typically not negotiated which can be constituted with the reason that negotiation is a time and 
cost consuming process [Bajari et al., 2008]. In contrast, contracts of high complexity are 
typically agreed after negotiation with varying levels of depth of this process. This suggests 
that the uncertainty that may arise from unclear requirements can usually be reduced by 
collecting further information from the customer. The parties were willing to commit 
additional time and costs to this process to ensure that the service outcome best fits the needs 
of each of them. 
The interviewees’ answers regarding the usual payment methods for service contracts 
can be divided into three categories: fixed price, cost-based payment and payment on 
completion. Seven of the nine interviewees stated that (some of) their company’s service 
contracts are paid with fixed prices which can be based on milestones (mentioned by four) or 
over a set period of time (stated by three interviewees) such as a monthly payment. Three of 
the interviewees stated that the payment is based on the actually spent costs which can be 
assessed through e.g. timesheets. In the category of payment on completion, the service 
supplier is paid upon completion of the project which was mentioned by one interviewee. It is 
to be noted that this company offered research services which usually only have deliverables 
at the end of the service period in the form of e.g. a research report. 
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Multiple answers were possible. Based on these results it can be summarised that fixed 
price payment seemed to be the standard method for service contracts. The following section 
describes the input information of a pricing decision. 
4.3 Input information 
The results of the interviewees’ answers to the questions of the input information section were 
analysed in three main sections: cost estimate and uncertainty, customer and competitors. 
These are described in this section. 
4.3.1 Cost estimate and uncertainty 
The way the cost estimate is communicated during the bidding process was found to be 
distinguishable into two categories: presented using a table or a graph. The costing 
information included in a table was found to be in two different ways. Four interviewees used 
a detailed cost breakdown in the form of the necessary work steps, the time and expertise 
needed for each step and the cost value assigned to the different steps. The other approach 
was mentioned to include a 3-point-estimate which includes pessimistic, most likely and 
optimistic assumptions represented in a tabular form. The approach that was used most to 
include cost estimating information in a graph was a 3-point estimate. Another approach 
mentioned was an s-curve which displays the cumulative costs over time and usually adopts 
the form of the letter S (see e.g. [Cioffi, 2005]). 
The specification of the available costing information in practice was found to be 
influenced by the way uncertainty was included in the estimate. The levels of uncertainty 
included in the cost estimate were reported as: none, variation in the input data and 
quantification of qualitative uncertainty. Four interviewees stated that they included no 
uncertainties in their cost estimate. In the second group, the available information that the cost 
estimate is based on can vary; for example, to fulfil a specific task, a particular engineer may 
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have taken 4 or 5 hours depending on other variables. The third group includes the assessment 
of the question of ‘what can go wrong’ and connecting a value to this assessment. This occurs 
subjectively through the experience of the decision maker. 
Furthermore, the interpretation of the cost estimate was found to be dependent on the 
way uncertainty was included in the cost estimate, thus it is discussed in this section (this 
question was asked in connection to the bidding strategy). The answers were grouped as: 
none, a point estimate and a range estimate. Participants who stated that they included no 
uncertainties in their cost estimate also said that the cost estimate they received was not 
interpreted. This means the cost estimate was taken as it was. However, two of those said that 
the possibility was kept in mind that the cost estimate may be reduced due to the fact that it 
was based on conservative values. For example, if the historic data would show that a specific 
task took between 4 and 5 hours, the cost estimate would be based on the 5-hour estimate. If 
the final cost estimate would be considered too high, these cost values would be adjusted in a 
second iteration of the process.  
In the second category, the costing information with the related uncertainty was stated 
to be interpreted as a point estimate, based on e.g. the 50% or 80% line in the graph. One 
interviewee stated that this was only held up when the uncertainty connected to the contract 
was low, otherwise a cost range was kept. In the third category, the communicated costing 
information was carried forward in the pricing process as a range estimate, either with its 
original spread or as a reduced spread. One interviewee stated that the full range was utilised 
when there was high uncertainty connected to the contract in the form of a high variation in 
the input data. 
Table 4 shows the comparison of the way the cost estimates were presented and 
interpreted against the uncertainty that is included. The total values do not add up to nine 
because two interviewees stated the use of multiple methods to communicate their cost 
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estimate; one used both types of graphical displays, the other one stated the use of tables to 
present the cost breakdown and graphs to present the overall costs. However, the total values 
give an indication of how often each type of presentation was mentioned and which 
uncertainty is included. 
As depicted in Table 4, the companies that presented the cost estimate as a breakdown 
in a table did not include any uncertainty; it was rather based on specific assumptions. These 
assumptions included the choice of a conservative value when the input data varied, e.g. when 
a task was recorded to take between 4 and 5 hours, the estimate would be based on 5 hours. 
Furthermore, when uncertainty was included, the cost estimate was more likely to be 
presented in graphical form. All interviewees who stated that they used a graphical approach 
to display their costing information included uncertainty in it. 
Table 4: Appearance of cost estimate in dependence of included uncertainty 
  
Included uncertainty 
None Variation in input data 
Quantification of 
uncertainty 
 Total 4 3 4 
Presentation of 
cost estimate 
Table 
Cost 
breakdown 4 4 - - 
3-point 
estimate 1 - - 1 
Graph 
3-point 
estimate 4 - 3 2 
s-curve 1 - - 1 
Interpretation of 
cost estimate 
None 4 4 - - 
As point estimate 4 - 3 1 
As range estimate 2 - 1 1 
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The interviews also assessed which further uncertainties can influence the pricing decision. 
Two out of the three interviewees who stated that their cost estimate did not contain any 
uncertainties, also stated there were no further uncertainties influencing the pricing decision. 
Both of them, however, stated that they would reduce the cost estimate if the originally 
derived price bid would be considered as too high. The other uncertainties influencing the 
pricing decision were categorised into: customer related uncertainties, competitor related 
uncertainties, cost estimation uncertainties, economic uncertainties and others. 
Customer related uncertainties included the customer’s previous choices of bidders for 
similar projects to recognise observable patterns. For example the customer may always go 
for the price bid that is 5% below their stated budget limit. Other factors were mentioned as 
the assessment of questions such as the possible consequences if the customer found a 
mistake in the bid, the location of the customer to evaluate the possible travel costs, and 
assumptions about the usage of the serviced product or machine. Another aspect that was 
mentioned was the level of experience of the customer’s personnel involved in the usage of 
the product or machine that was part of the service contract. Further aspects related to the 
customer are analysed at a later point in this section. 
Competitor related uncertainties assessed the identification of the competitors for the 
particular service contract and an evaluation of their most likely bid. Furthermore, the contract 
might be let to multiple suppliers who would either focus on different aspects of the service or 
would have to be able to share the project. Further aspects related to the competitors are 
analysed at a later point in this section. 
As discussed in this section, the cost estimate was stated to either include different 
uncertainties in the form of a spread or was based on assumptions that may not prove true. 
Further uncertainties included the possibility of cost reductions through e.g. a reduction of the 
overhead costs. 
19 
Economic uncertainties include factors which may influence the commercial activities 
such as legal changes, gains that can be achieved with the contract, the situation of the overall 
economy, of the market place and of the specific sector. 
Other mentioned uncertainties included the bidding company’s contract situation and 
the uncertainty arising from the technical requirements. Most interviewees mentioned more 
than one of the presented sources of uncertainty with a clear emphasis on one important 
factor, usually concerning an example from the recent past. For this reason, there is no 
quantitative analysis of the relative importance of each of the mentioned categories. 
4.3.2 Customer 
The available information concerning the customer considered the areas of their bidding 
strategy, the past relationships, their future needs and whether these aspects influence the 
decision maker of the bidding company. For these interviews, the customer’s bidding strategy 
was addressed through the aspect of their budget and their evaluation criteria regarding the 
bids. The interviewees’ answers indicate two different categories: either these strategic 
aspects are communicated with the service requirements or they can be assessed through a 
“getting to know the client” process in which usually a commercial team is involved. Of the 
nine interviewees, four stated that the customer’s bidding strategy was communicated, two 
said it could be assessed, and three that it varies between these two categories depending on 
the kind of customer (resulting from aspects such as if they had worked with them before, 
what the preferred bidding process of the customer was). 
The past relationship between the bidding company and the customer was described 
by all interviewees as an important source of information. An ideal bidding situation would 
involve a long past relationship where trust had been build up and the parties would know 
each other. When this is not the case, the bidding company may still have previous experience 
with the customer to build up knowledge about them. In cases where there is no previous 
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experience, the bidding company has to rely on the information communicated by the 
customer themselves or published in e.g. the press. 
The assessment of the customer’s possible future needs caused different reactions with 
the interviewees. One part (seven of nine interviewees) stated that this was one aspect that 
they assess during the process of compiling the bid and included it if appropriate. These 
interviewees stated the importance of possible follow-up work, future relations and the length 
of the service contract to demonstrate the suitability for e.g. the next five years. The other two 
interviewees highlighted that the bid only covered the service requirements and that a 
consideration of the customer’s possible future needs was highly speculative and thus not 
included in the bid-compiling process. Thus, for a specific competitive bidding situation, the 
customer’s future needs may play an important role in the bidding process and would need to 
be considered in a conceptual framework of the influencing uncertainties at the bidding stage. 
Regarding the consideration of the available information about the customer, all 
interviewees stated that it was of importance for the decision maker and the compiling of the 
bid. Five said that all the available information is considered, two described the customer and 
their bidding strategy as the most important influence on the bid, and two stated that there 
were other more important aspects such as the contract costs. This means that the customer 
can constitute a central factor in a bidding decision, however, its relative importance depends 
on the particular service contract. 
4.3.3 Competitors 
The interviewees were asked questions which aimed at determining the following information 
regarding their competitors, namely; their identity, their cost estimate, their available 
technology or knowledge, and which of these aspects would be considered in the pricing 
decision. 
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As indicated in the discussion in Section 4.2, the identity of the competitors may be 
known depending on the bidding process. If this is not the case, the bidding company may 
either have a ‘pretty good’ idea regarding their competitors, due to their experience about who 
is capable of dealing with the requirements or not be able to identify them at all, particularly 
when trying to bid in new market segments where their experience is limited. For the purpose 
of this analysis, the three possibilities are named as the competitors’ identity is known, 
knowable or not known. 
The competitors’ cost estimates are not usually known to the bidding company which 
was confirmed by all interviewees. However, there are different levels of speculation. Based 
on previous experiences, a ‘ballpark’ or top level deduction may be known which can be 
formulated as an absolute value or assessed in relation to the bidding company’s costs. 
Another possibility is the knowledge of cost details such as salaries based on information 
obtained from previous employees of the competitor. In other cases, particularly when dealing 
with new or unknown competitors, the cost estimates may be neither known nor deducible. 
The third investigated aspect concerned the information about the competitors’ 
available technology or level of knowledge which may give them a competitive advantage. 
The answers varied between three categories. A common answer (by six out of nine 
interviewees) was that it is known as the competitors advertise themselves on e.g. the internet 
and their homepages or have other publicity in e.g. newspapers. Two interviewees stated that 
this aspect of the competitors is knowable due to the decision maker’s experience in the area. 
In other cases, particularly when the company bids in a new market segment, this aspect was 
stated to be not known and not knowable by two interviewees. 
Table 5 shows the frequency of the interviewees’ answers for their knowledge of the 
competitors’ cost estimates and their available technology or knowledge plotted against the 
competitors’ identity. The numbers do not sum up to nine due to the fact that four 
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interviewees stated multiple answers regarding the competitors’ identity which can be 
dependent on the particular service contract. Hence their answers varied also for the other 
aspects. 
The results shown in Table 5 give an indication to the availability of information about 
the competitors and thus the level of uncertainty connected to them. In cases where the 
competitors’ identity is known or determinable, the bidding company also had a reasonable 
level of knowledge about other aspects. In other words, the bidding company is not ignorant 
about their competitors and their possible bidding strategies unless it is bidding in a new 
market sector. 
Table 5: Available information about the competitors at the bidding stage 
  
Identity of competitors 
Known Knowable Not known 
 Total 7 7 2 
Value of competitors’ 
cost estimates 
Top level costs 6 6 6 - 
Cost details 2 2 2 - 
No 2 1 2 2 
Competitors’ 
availability of 
technology and/or 
knowledge 
Known 6 6 4 - 
Knowable 3 2 3 - 
Not known 2 - - 2 
 
Investigating the interviewees’ consideration of these aspects during the decision process, six 
replied that they used all the information that is available to them and two stated that they 
considered the available information but that there are other more important factors such as 
the customer. One interviewee said that the information regarding the competitors is not 
considered in the pricing-decision process. This confirms the results of the second empirical 
study, namely that competition is one of the influences on a pricing decision. Furthermore, 
most of the interviewed companies (seven out of nine) stated that it was one of the most 
important factors. 
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Similarly, the availability of the original service and contract requirements was 
assessed with the interview as they would have been communicated by the customer at the 
beginning of the bidding process. They were stated by all interviewees to be available and 
included in the decision process. The following section describes the interviewees’ answers 
regarding their bidding strategy. 
4.4 Bidding strategy 
The interviewees’ answers to the questions concerning the bidding strategy were analysed in 
three main sections: The choice of the decision maker, the method to obtain the price bid and 
the acceptance of a contract with a high risk of making a loss. These are described in this 
section. 
4.4.1 Choice of the decision maker 
As the bidding strategy can be very subjective, the interview assessed how the decision maker 
was chosen. Most of the interviewees (seven out of nine) highlighted that the decision was 
made by a team; two stated that a team was involved in the bid compilation and the final 
decision was made by the team manager. The team decision was connected to contracts of 
both low and high complexity; four of the seven interviewees managed contract portfolios, 
one dealt with contracts of low complexity and two focused on ones of high complexity. 
Thus, it can be derived that the assignment of a team to the decision process is not correlated 
with the contract size. This means that team dynamics may influence the decision outcome 
and that the uncertainty caused by human behaviour which is connected to one individual 
decision maker is of minor importance in this context. 
The decision makers were chosen based on different criteria: experience, delegation 
and completed courses. Multiple replies were possible. In the first group, the decision 
maker(s) would be chosen based on their experience with bidding in general, bidding for 
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similar contracts or in managing (similar) service contracts. In the second group, the decision 
maker(s) had to have a certain level of authority to make the bidding decision. The third 
category was mentioned as courses that were offered in the companies on e.g. writing 
proposals or negotiating. 
The most importance criterion for choosing a decision maker was named as their 
experience which was mentioned by six of nine interviewees. Of similar importance 
(mentioned by five interviewees) and connected to experience is the category of delegation in 
the company which was a further important criterion for the choice of the bidding decision 
maker. The completion of courses was mentioned by two interviewees, both highlighted that 
this was only a supportive aspect; the decision maker(s) would not be chosen based on the 
courses they had completed. 
4.4.2 Obtaining the price bid 
The calculation of the price bid, in other words the assessment of the monetary values to be 
included in the bid, can be categorised in two different approaches: ‘cost + profit margin = 
price’ and price-focused process. The ‘equation’ of the first group is a simplified depiction of 
the approach, most of the interviewees (seven out of nine) utilised in their bidding process. To 
the interpretation of the cost estimate a profit margin is added which can include a 
contingency, an administration margin and the consideration of inflation. Two of the 
interviewees stated that their process was focused on the price and the costs were not 
considered separate from that. This means that the price is considered in different steps within 
the bidding company regarding to either its suitability to the customer’s stated budget (one of 
the interviewees) or to strategic evaluation of the market situation and the customer needs (the 
other interviewee). 
Following this question was the assessment of the minimum price bid underneath 
which the bidder would not accept the contract. The interviewees agreed that there was not a 
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usual process to calculate this price before the tendering or negotiation process. However, the 
valuation of the minimum price can be categorised as: ‘cost + minimum profit’, available 
alternatives and the potential of follow-on work. 
Six of the nine interviewees stated that they were prepared to reduce their profit in the 
bidding situation (first group). This includes the situation of no profit and excludes a 
deliberate loss. One of the interviewees of that category stated that the price bid 
communicated to the customer would be the minimum acceptable price. Two of the 
interviewees said that the minimum price varied according to the available alternatives in the 
economic situation at the time of bidding (second group). This comparison could include not 
achieving an agreement. In the third group, the minimum price was dependent on strategic 
aims such as the possibility of receiving future contracts with this customer. Two of the 
interviewees belonged to this category, one of which stated it in addition to the best available 
alternative. 
4.4.3 Acceptance of a contract with a high risk of making a loss 
To assess other strategic aspects that may influence the bidding decision, the interviewees 
were asked if they had agreed to contracts which deliberately made a loss. Of the nine 
interviewees five stated that they would not accept such a contract, four said they had done. 
The answers to the question can be categorised as depicted in Table 6. 
Table 6 shows that there was just one reason mentioned by the interviewees regarding 
the refusal of a contract with a high probability of making a loss which was typically 
connected to company policy or the usual conduct in the market sector. However, for the 
acceptance, the answers could be divided into three categories, namely the bidding company’s 
long term gains, the possibility of eliminating competition and the profile of the customer as a 
client. The interviewees that stated that they would accept such a contract usually mentioned 
multiple aims of these categories. 
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Table 6: Interviewees’ reasoning behind refusing or accepting a contract with high probability of making 
loss 
Reply Reasoning Number of interviewees 
Refusal 
No deliberate loss: depending on the company policy and the situation in 
the market sector, the company was not considering to deliberately making 
a loss. The price would be reduced in a realistically achievable process; 
further reductions of the price were not possible. 
5 
Acceptance 
Long term gains: One strategic consideration was mentioned as the 
possibility of long term gains through the acceptance of a contract with a 
high probability of making a loss. Such future gains can include follow-on 
work and further contracts with the client. 
3 
Eliminate competition: Another aim with a contract including a loss could 
be to eliminate the competition for this market sector or this particular 
customer. 
2 
High profile customer: If a particular customer was a major client of the 
bidding company, this customer could be given ‘special prices’. This aspect 
was mentioned in connection to the two other strategic aims of accepting a 
contract with a high probability of making a loss. 
1 
5. Discussion 
The pricing process used by most of the interviewees was cost based which confirms the 
assumptions of previous studies [Avlonitis and Indounas, 2005]. Furthermore, a connection 
could be observed between the complexity of the contract and the bidding process which 
determines the level of negotiation between customer and possible supplier. It was found that 
the more complex a service contract, the closer the two parties work together throughout the 
bidding process. This confirms the research of Bajari et al. [2008]. However, a connection 
between the payment method and the bidding process as described by Bajari et al. [2008] was 
not confirmed in this study. 
The cost estimate usually included uncertainty in the form of a cost range. If 
uncertainty was not explicitly included in the cost estimate, it was usually based on specific 
assumptions which would be reassessed during the following pricing process. The uncertainty 
in a pricing decision was usually considered in the process (in one way or another). Where 
possible this uncertainty was reduced, for example if the service requirements were not clear 
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or vague, the bidding company usually had the opportunity to receive further information 
from the customer through negotiation. 
Focusing on certain sources of uncertainty such as the competitors and the customer, 
the bidding company was usually not ignorant about these factors and their possible influence 
on the decision outcome. The identity of the competitors was usually known to the bidding 
company or could be assessed during the process of compiling the bid. This means that the 
competitors’ profile and available resources can be taken into account in the process. 
Similarly, the customer’s bidding strategy was either known or assessable. This means that 
the customer’s evaluation of the service price and quality as well as other criteria is or can be 
known at least vaguely. Particularly customers that the bidding company had had a previous 
connection with to build up trust [Johnson and Grayson, 2005] form an important source of 
information and reduce the level of uncertainty.  
The presented interview study found that the pricing decision under uncertainty was 
based on the subjective evaluation of the decision maker(s) regarding the consideration of 
different uncertainties. As indicated by literature in uncertainty research [Samson et al., 2009; 
Thunnissen, 2003], the terms uncertainty and risk are hard to define and distinguish 
comprehensively. This was confirmed by the interview study, some interviewees used 
examples to overcome this difficulty. For the identification of uncertainties that may influence 
the considered service contracts, subjective methods were prominent while for their 
management subjective methods are used but often supported by objective methods such as 
Monte Carlo modelling. This suggests that there is a need for models to support the decision 
process in practice. Another aspect to overcome the uncertainty arising from individual 
assessment was the involvement of a decision team. 
Limitations of this empirical study include the small set of participants. However, the 
results are to be understood as indicative as opposed to a comprehensive characterisation of 
28 
the current bidding situation for service contracts. With this purpose, they identify common 
patterns of approaching the decision problem, aspects and opportunities for further 
improvement and possibilities for offering support to the decision maker. 
6. Summary and conclusions 
This paper presented an interview study with industrialists from manufacturing companies 
facing the change of market structures towards servitisation. The study gave insights into the 
typically available information. Table 7 shows a summary of the findings. 
The findings from the interview study described in this paper show the influences and 
considerations during the decision-making process at the competitive bidding stage for service 
contracts. This forms a first step towards a more elaborate understanding of the processes 
involved in practice and of the development of a support for industry to make more informed 
decisions and secure the profitability of their service contracts. 
In addition to the aim of the presented interview study, namely the identification of the 
available information for manufacturing companies at the competitive bidding stage for 
service contracts, the study delivered further results. For example, it was found that costing 
information is typically communicated within the company either in tabular form as a cost 
breakdown or in a graphical form as a three-point estimate. Recent research found that these 
approaches are suboptimal in raising the decision maker’s awareness of the uncertainty 
connected to the cost forecast [Kreye et al., 2012]. Thus, further research is necessary to 
support industry in adapting optimal approaches for the communication of the uncertainty 
associated with the decision making problem. 
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Table 7: Summary of research findings of interview study 
Area Focus of investigation Findings 
Uncertainty and 
risk 
Definition and meaning 
of the two terms 
Differences between different companies, some having 
corporate-wide definitions, other applying individual 
definitions 
Sources for identification 
of uncertainties 
Experience of project manager or team, in more rare events 
also risk management handbooks or databases 
Management tools for 
uncertainty 
Monte Carlo Analysis, Sensitivity Analysis, management 
through project manager or team 
Bidding context 
Bidding process One-bid process, two-bid process with or without negotiation or just negotiation with customer 
Payment method Fixed prices, cost-based payment or payment on completion 
Input information 
Cost estimate 
Presentation in table as cost breakdown or three-point 
estimate or in a graph as a three-point estimate or an s-curve 
Inclusion of uncertainty either as variation in input data, 
quantification of qualitative uncertainty (i.e. “what can go 
wrong”) or not executed 
Interpretation of the cost estimate as is, as a point estimate or 
as a range estimate 
Influencing uncertainties named as customer-related, 
competitor-related, cost-estimation, economic or other 
uncertainties 
Customer 
Customer’s budget limitations and evaluation criteria either 
communicated with tender or assessable by competing 
suppliers through “getting-to-know-the-client” phase 
Previous experience and past relationship with customer most 
important source of information for bidding decision 
Customer’s future needs can influence the service offer 
Competitors 
Identity may be known depending on bidding process and the 
supplier’s experience in the market sector 
Competitors’ cost estimates are not known, however a 
“ballpark” may be deduced 
Competitors’ available technology or knowledge assessable 
for decision maker 
Bidding strategy 
Choice of decision maker Based on experience, also on delegation in the company or completion of bidding courses 
Obtaining price bid 
Cost-based or price-focuses approach 
Minimum price obtained through the addition of minimum 
profit to estimated cost, the assessment of the available 
alternatives or the potential of follow-on work with the 
customer 
Acceptance of loss-
inducing contracts 
Refusal based on company policy or acceptance based on 
possible long-term gains, the aim of eliminating competition 
or the high profile of the specific customer 
 
The findings described in this paper can be used for future research to develop a uncertainty 
model for competitive bidding. This uncertainty model can include the information connected 
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to the customer and competitors to determine the manufacturing company’s probability of 
winning the service contracts and its probability of making a profit. This information supports 
the decision makers at the bidding stage to make a more informed decision, evaluate the level 
of risk with their pricing decision and, thus, ensure the long-term profitability and 
sustainability of their business. 
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